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0 Apparatus for providing TV program infonnatlon. 

0 A known system derives Information from the 
VPS- and Teletext signals and displays the tlUe of 
the cunrent program and the networic name on 
screen for a few seconds, each time a new channel 
is selected. The VPS- and Teletext signals contain 
more program-related biformatlon than mentioned 
above. The present invention concerns deriving (400, 
410. 420. 430. 440. 450. 480. 470} the encMrne 
and/br the remaining duration of the current program 
as well as the starting-time of the next program for 
display (480) on-screen. 
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FiaD OF THE rNVEMTION 

TTta pmssnt invention relates to the field ot 
telsvisfon receivers fatoorporafing teletext decodere. 

BACKGROUND OF THE INVEMTICN 

Tlie VPS- and Teletext signals contain useful 
progranwelated inlonnation which can be dis- 
played to the TV viewer. European Patent AppSca- 
Hon £P 89106255.6 describes tlie required ttard- 
ware and software extensions to laaOze suitable 
signal processing to M this information and dis- 
play the title of the current program and the name 
of the broadcasting statfon. A TV set. equipped 
with a teletext decoder, need only be supplemen- 
ted with a VPS-decoder and some addlUonal soa- 
ware In the teletext controller to provide these 
useful features. 

In the meantime the realization of this tnfonna- 
llon display became Increasingty attractive as new 
teletexlKlatasIiceis with bulIMn VPSdecoders be- 
came available. Thus, such a system can be imple- 
mented Into TV receivers without any adcStional 
hardware expenses, when using this new datasScer 
(such as an SDA 5645) for the teletext-decoder. 

In addition to the title of the current program 
and the name of ihe broadcasting staflon, some 
supplementary program-related [nfomtation is con- 
tained In Hie VPS- and Teletext signals. Currently 
avaBabte decoders cannot retrieve tNs supplemen- 
tary program-related infomiation. 

SUMMARY OF THE INVENTION 

Tlte present Invention describes how to obtain, 
from the supplementary information, the end-time 
and/Or the remaining duration of the currem pre- 
gram as vrelt as the starting-time of the next pro- 
gram, and how to display this information orv 
screen. It Is herein recognized that the system 
described in EP 89106255.6 may be modified In 
software to realize these usehil supplementary fte- 
tures. 

BRIEF DESCRIPTION OF THE DRAWING 

RGURES la, lb, and 1c. show examples of 
teletext program schedule pages as Icnown from 
the prior art 

RGURE 2 is a block diagram of system hard- 
ware suitable for practicing the invention. 

RGURES 3a, 3b. and 3c show examples of 
distributions over several pages of a television pro- 
gram schedule for a single day. 

FIGURE 4 is a flowchart showing the relevant 
portion of the control program for the mterocom^ 
puterof RGURE2. 



FIGURES Sa, and 5b show examples of 
program-related Infdmiatlon displays. 

OETAILED DESCRIPTION OF THE EMBODIMENT 

s 

The reqidred program related Infonnatfon is 
obtained from the VPT-pages in teletext (VPT 
Videoiecorder Programming by Teletext). VPT- 
pages are TV-pregrem schedule pages where an 

fo the data required for VCR programming are In- 
serted and expQcltly characterized by specific data 
fbmtats. These data conrespond to the VPS^a. 
transmlllBd on Gne 16. 

it Is ttierelbre possible for a microoomputer to 

rs find «» VPT-page containing the Information ro- 
tated to the current program, by correlating the 
actual VPS-code with the Incoming TXT-pages. 
The required procedures and the sohjfion of the 
problem caused by the time constraints of the data 

20 transfer bus (liO-bus) were presented in the above- 
mentioned European patent appOcation EP 
891082S5.6. 

The display of on-air time information is based 
on these VPT-pages. The well-defined assignments 
ts of the VPT-data allow one to derive the required 
Iftformation for display from these pages as soon 
as they are found. 

The dsplay of program-time information is 
based on the following definitions. The given ex- 
30 piana6ons of the used terms are important for 
better understanding of the descriptions. 

On the VPT program pages each announced 
program has expHdtly assigned to it the following 
data with their own characteristic format 

39 0r>-alr time: 

The on-air time is represented in single^ime 
fonnat (xxja) or In dout>le-time fom\at 
(xxjo(.yy.yy). The later format defines both start- 
ing and end time. 

40 Title of the program: 

The title uses one or more teletext raws. 
VPS-time: 

The VPS-time format differe from the single-lime 
tomax^ in that it has no dot character betvireen 
45 the hours and minutes Qooot). 

The most Important difference between the 
VPS^me and the starting time is that the former is 
not changed in case of changes In the progrem 
schedule, while the latter matches the scheduled 
so real orvair time. 

Assignment of starting-time and end-time: 
Orhair time In s'ngle time format 

The end^lme of a program Is ghren by the 
starting-time of the following program on the VPT 
65 page. Otherwise, when there is no following pro- 
gram on that page, an additional time Information. 
In single time fonnat without a title must be present 
for this purpose, as shown In FIGURE la. 
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A startlng-tlme with a VPS time 2500 Is used to 
characteri29 a transmtsson pause. It also repre- 
sents therefore the end-time of the previous pro- 
gram. 

On-atr tfme In double time format 

The end^e Is explicitly contained In the 
double-time fbm)at, as shown In FIGURE lb. 
Assignment of on-air time and title: 

The arrangement of on^r time (startino-tifne) 
and the corresponding title is fixed; first the on-aIr 
dme and then the corresponding titfo. The end of a 
title Is marked by the loOowfng star^g time. 
Assignment of on-aIr time and VPS-time: 

The arrangement of the VPS -times must cor- 
respond to the sequence of the announced pro- 
grams (represented by their starting-times} on the 
VPT-page. CTWs also aOows the blocic representa- 
tion as shown in FIGURE 1c). 

The system configuration shown in Fig. 2 Is the 
same as in EP B91082S5.6. with the exception of 
the video processor (data-sQcer) SAA 5231. This is 
replaced by the video processor 80A 5645. which 
Incorporates a VPS decoder, thus enminatfng the 
separate VPS decoder previously used. 

When the TV set is turned on or a new channel 
is setectad. the microcomputer acts as described 
In EP 89108255^. U flrst has to read the VPS code 
of the cunent program from the VPS-decoder. 
Then the telelexl page that Includes the actual TV 
program schedule (VPT page) has to be found In 
the incoming Teletext datastrearru For this reason 
the same procedure has to be used as described 
in EP 8910B255.6. When the corresponding page is 
found, the microcomputer also determines which 
row contains the startlng-tima and the first One of 
the tiUe of the 

current program. Next the end-time has to be 
found: This is trivial If the double-time fonnat Is 
used. Otherwise the microcomputer has to search 
for the starting-time of the following program, the 
starting*time of a transmission pause, or the next 
time fonnat witfiout a title should there- be no 
following program on that page. A similar algorithm 
as used (n EP 6910S255.6 is employed to deter- 
mine the number of fines of the title of the current 
program. 

To cSsplay the remalnli^ duration of the cur- 
rent program in addition to (or instead oO the end- 
time, the roinng time of the header Is read and 
subtracted from the end-time. 

Rnally, the starting-time of the next program 
has to be found: 

If the end-time of the cunent program was not 
obtained from the starting-time of the tbllowing 
program, the microcomputer has to search for this 
starting-time. Some complications occur if tite Ibh 
lowing program Is not Dsted on the same page. 
Tills case has to be considered as the TV program 



schedule of one day is usually distributed over 
several pages* 

Three (Efferent ways of dlstrtoutfng the TV pro- 
gram schedule on different pages eidst 
6 Case 1: on rdling pages wlih the same page 
numtwr as shown in RGURE 3a 
Case 2: on diffsrent pages with subsequent 
page numbers as shown in BGURE 
3b 

10 . Case 3: on different pages with subsequent 
page numbers where each page can 
be a roiling page as shown in RG- 
URE 3c 

The present Inventian will tie described with 

16 reference to the flowchart of RGURE 4. It Is not 
trivfal to find the startfng-time of the following pro- 
gram on other pages, as the VPS -code of this 
program is not Icnown. Therefore, it is impossible to 
find that page by using the procedure used to find 

20 the page with the current pregram. But the miao- 
computer can read the page number of the page 
with the cunrent program. The following program 
has to be either on a rolDng page with the same 
page number n or on a page with a page number 

26 n-fl. which can also have roQing pages. The 
mterooomputer can therefore make a page request 
with page number n and another with page number 
n^ 1 (step 400). 

The microcomputer then has to wait for the 

30 next appearance of page n (step 410). If, In step 
420, a determination is made that the next appear- 
ance of page n has the same content as its pre- 
decessor, the miaooomputer concludes that there 
are no roIGng pages under that page number and 

33 therefore the starting time of the following program 
is on a page with page number n 1 (checking the 
contents for correspondence Is simply done by 
applying the search algorfthm used to find the title 
of the cunrent program to the next page n. If the 

40 search algorithm again finds the actual current pro- 
gram, it must be the same page end there are no 
roiling pages on that page number), m that case, 
the routine advances to step 440. 

If ttiere are rolling pages, the microcomputer 

45 simply selects the first starting-time with a valid 
VPS-time from the next page n. At step 430 a 
check is made to see ff this Is an earlier time than 
the starHng'time of the current program, the follow^ 
ing program has to be searched on page n*%. If 

60 so, the routine advances to step 440. Ottiemrlse, 
the selected tfme is the starting-time of the next 
program, and the routine advances to step 430. 

If the' stBiUng-time has to be searched on page 
n« 1» the mterooomputer also has to select the first 

66 starling-tfme wHh a valid VPS time. Should there 
be a difference between the end'tlme of the current 
program and the selected time (step 460). the 
microcomputer checks it there ere rolling pages 
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(step 460) and tfwn selects the earliest time to 
display as startlng-timo of the next program (step 

FIGURES 5a and 5b show examples ot 
program-related Infonnatlon dispteys displayed on 5 
a screen 510. 510* of a teJevlston receiver 500. 
500'. Current time of day Is displayed (530, 530^ 
as Is staSon designation (520. 520') 

The display (540. 540'), Indicating the remaim 
Ing duration, has to be upited during the time the lo 
mterocomputer wails tor the next appearance of 
pages, and If desired, the fltle of the following 
program can aiso be displayed. 

When the microcomputer has found and dis- 
played the starting time of the following program. It w 
has to check If any changes occur oh the program 
schedule pages. In this case the displayed Informa- 
tion has to be updated. Nocmatty this Infomiatlon is 
iust displayed for a few seconds but upda&ng is 
done In the background. Thus tiie {nformatkvt can ao 
be displayed on request Immediately. 

Thus has been dtocrfbed a program time dis- 
play which Is a useful feature for Informing the TV 
viewer about the end of the current piooiam. K to 
particularfy helpfut when changes or delays In the 25 
program schedule occur. 

Its realization requires only modification off the 
software needed for displaying station name and 
program title as known from EP 89106255.9. The - 
procedure for finding the relevant program pages in so 
the Incoming Teletext data stream is identical. 

Claims 

1. In a television signal processing system as 
wherein the television signals Indude image 
representative Information and a plurality of 
accompanying segments d supplementary In- 
Ibnnatfon including program IdentmcaUon In- 
fbmiation. and a fisting of program titie in- 40 
fbmiation. program starting times* and program 
source Information, the supplementary Informa- 
tion t)elng encoded during vertical blanking 
Intervals of the tvoadcast signal with at least 
the program fcientiflcation Infonmation being 4S 
disposed wRhin vertical blanking Intervals of 
related imagMpresentative (nfonnation and 
furtiter being included wKhln said Osting. Signal 
processing apparatus comprising: 

tuning means for selectively receiving tele- so 
vision ^nals transmitted by IndlvUual pro- 
gram sources, the received signals Including 
image-representative information aind accom- 
panying segmente of supplemenlary Inlonna- 
tton; 66 

first signal decoder means for decoding 
said listing and said included program Men- 
tiftcatton tnfonnation; 



memory means fbr storing and retrieving 
at least said program titie Information and In- 
cluded staitirig time Information for Ihe current 
program and starting time Information for the 
next program decoded by said first signal de- 
coder means; 

a first controller means coupled to said 
first decoder means for setectively transfening 
saM segments of supptememary Mbnnation 
among said memory means, said first decoder 
means and said first controller means; 

second signal decoder means for decod- 
ing saki program Ideittification informatidn dis- 
posed witttin blanking intenrals of related 
Imagrapresentetive Information; 

said first controller means» upon irvtial re- 
ception of signals from an IndhHdual program 
source by saki tunkig means, sequentially 
causing said second signal decoder means to 
decode saU program identification infbnmation 
accompanying related fanage-representative In- 
fbmiafloiv thereafter causing saU first s^ 
decoder means to Identify the same program 
identification tnfbmiation witiiln s^d listing and 
to store at teast program titie Inlonnation of 
saM listing in sakI memory means, said first 
ccntroKer means tiiereafter transfening sakJ 
program titie infonnaSon from saki memory 
means for display thereof along wlUi related 
image-representative information; and charao- 
teffndfnttiat 

sakl program Identification Information 
may appear on a page of data n of m pages of 
data, and may continue onto one of a second 
page also donated n (p401 am. P401 pm. 
P401 night) and a f\>tft\9T page designated 
n-H( P301, P302. P303). said second signal 
decoder means searches said pages (400. 
410. 420. 430, 440, 450. 460, 470) and de- 
codes said program bifonnation to retrieve one 
of 

a) tiie starting time and ending time of the 
current program; and 

b) tits starting time of ttie current program 
and tiie starting time of a subsequent pro- 
gram; 

said first signal decoder tiiereafter de- 
riving and displaying (480) one of said end- 
ing time of tite current program and tiie 
time remairtlng In ttw current program. 

2. Signal processing apparatus according to 
Claim 1 characterized In that said second page 
also designated n (p401 am. P401 pm. P401 
night) Is a rolling page. 

db Signal processing apparatus according to 
Claims 1 or 2 characterized ki ttiat sak] Osting 
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comprises totetoxl biformalion and said first 
signal docodar means comprises a teletext de- 
coder ey stem. 

4. Signal processing apparatus according to s 
Claim 3 characterized In that said second sig- 
nal decoder means comprises a VPV or VPT 

decoder system. 

& Signal processing apparatus according to to 
Claim 3 characterized in that aald first controi- 
ier means provides first control signals to said 
first signal decoder means, upon Initial recep* 
fion of a njnning program, to cause said first 
signal decoder means to search teletoxt trans* f s 
missions for program identflicatton bUbmnation 
matching correspomfing Information provided 
said second signal decoder means. 

6. Signal processing apparahis according to so 
Claim 5 characterized In that s^ second sig- 
nal decoder means comprises a VPV or VPT 
decoder system. 

7. Signal processing apparatus according to » 
Ctalm 5 characterized In that said first oontioK' 

ler means transfers (480) program source In- 
formation, program starting time Information 
and one of program ending time and time 
remaining In said current program (540) , from so 
said memory means for display along with said 
program fide Informatiori. 

B. A method of processing television signals 
wherein the televisjon signals include Image- as 
representative infbmiation and a pturallty of 
segments of accompanying supplementary In- 
formation induding program Identification in* 
formation having e time component and a 
listing Including program title information end 40 
program source Infbmr^ion. the supptenrten- 
tary Information being encoded during vertical 
blanking intervals of file television signal with 
at least the program Identification Information 
being disposed within vertical blanJdng Inter- 45 
vats of related image-representatlvo Informa- 
tion and further being included within the Bat- 
ing, the method comprising: 

tuning a television signal processor for se- 
lectively receiving signals transmitted by an so 
Individual program source, the received signals 
including said Image^presentafive information 
and accompanying segments of supplement 
tary Information; 

decoding said listing and said Included ss 
program Identification Infbrmaifion; 

storing said decoded listfng and Included 
program Identification Information for sutise- 



quent retrieval; 

decoding said program Identification Infor- 
mation disposed wRhIn blanking IntorvaSs of 
rotated Image-representative Infdmtafion; 

comparing said iasHiamed program Ider>- 
tiflcation Information with said included pro- 
gram Identification Information to Idenlffy 
matching Information; and 

displaybiQ 8t toast pfogram title Informa:- 
tion aooompanying said Included Idenfiflcafion 
Infomration upot> IdentifyUtg matehlng program 
Identificafion information; and characterized by 
the additional steps of; 

searching for Information on rolling pages 
and subsequent pages to derive ending time 
information for the current program by. 

readng again (400. 410) a page of data 
I>earin9 the same designation as the 
previously-read page of data ol sdd listing; 

determining (420) If said read-again page 
of data is tiie same as said provlously-raad 
page or a roinng page; 

reading (440) a subsequent page of data If 
said lead-agabi page of data is tho same as 
said previously-read page of data; 

determining an ending time from one of an 
explicit ending time and ttte starting time of a 
subsequent program (4S0. 460. 470). 
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